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SObjectives:More than 50% of patients with primary spontaneous pneumothorax have contralateral blebs/bullae,
and about a quarter will develop a contralateral pneumothorax. The purpose of this prospective study was to
determine the need for elective treatment of asymptomatic contralateral blebs/bullae in patients presenting
with primary spontaneous pneumothorax.
Methods: From May 2006 through June 2008, results from 35 patients with ipsilateral primary spontaneous
pneumothorax without contralateral blebs receiving unilateral video-assisted thoracic surgery, 35 patients with
ipsilateral primary spontaneous pneumothorax with contralateral blebs receiving unilateral video-assisted
thoracic surgery, and 16 patients with ipsilateral primary spontaneous pneumothorax receiving bilateral video-
assisted thoracic surgery for positive contralateral blebs were collected. Their demographic and operating data
were also recorded.
Results: There was no significant difference in age, gender, smoking percentage, body mass index (kg/m2), blood
loss, and postoperative pain among groups. There was longer operative time and length of stay in group receiving
bilateral surgery. Within the follow-up period of 16.68  9.91 months (median, 17.50), no recurrence on either
lung was found in the group operated on both sides, while contralateral occurrence was found in 17.14% of the
group with ipsilateral primary spontaneous pneumothorax with contralateral blebs receiving unilateral video-as-
sisted thoracic surgery within the period of 18.15  8.07 months (median, 21).
Conclusion: The study showed that the preemptive video-assisted thoracic surgery for the contralateral blebs/
bullae effectively prevented the contralateral occurrence. (J Thorac Cardiovasc Surg 2010;139:1241-5)Primary spontaneous pneumothorax (PSP) is troublesome
for patients, due to its possibility of recurrence and even
occurrence on the other side. According to other studies,
the recurrence rate would be 16% to 50% on the ipsilateral
side if there was no surgical intervention.1-6 Certainly, the
rate would be increased with more episodes of attacks.6
Fifty-three percent of patients with unilateral PSP were
found to have contralateral blebs/bullae,7 and the contralat-
eral occurrence rate was around 15%.7,8 Ikeda and col-
leagues9 reported a rate of up to 50%. More than that,
Huang and associates10 reported all patients with contralat-
eral occurrence had positive blebs/bullae in computed
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The Journal of Thoracic and CarThe consensus for the common surgical indications of
PSP mainly target the side of current attack.11 The correct
attitude (consensus) in dealing with the contralateral blebs/
bullae is still disputed.7,10 This prospective study was to
determine if single-stage bilateral surgery dealing with
both the ipsilateral PSP and contralateral blebs/bullae would
be effective in reducing the rate of contralateral occurrence
and therefore be justifiable. No similar study has been
reported in the literature.MATERIALS AND METHODS
FromMay 2006 through June 2008, results from 86 consecutive patients
with unilateral PSP who received video-assisted thoracic surgery (VATS)
owing to (1) ipsilateral recurrence, (2) persistent air leak, or (3) radiologi-
cally demonstrated blebs/bullae were collected in this study. Patients with
contralateral recurrence (second attack in the other lung) were excluded.
High-resolution chest computed tomography scans (Brilliance 190P 2006;
Philips, Cleveland, Ohio) were performed and evaluated before the opera-
tion. They were carefully read by the same radiologist and discussed with
the thoracic surgeon. Blebs/bullae were defined as positive only when
both doctors agreed.
Patients having contralateral blebs/bullae on high-resolution chest CT
scan had their condition fully explained to them and their families: (1) the
ipsilateral VATS had to be done for recurrence, persistent air leak, or radio-
logically demonstrated blebs/bullae; (2) the incidental finding of the contra-
lateral blebs/bullae; or (3) the possibility and reported rate of contralateral
occurrence. Contralateral VATS was offered on the same operation butdiovascular Surgery c Volume 139, Number 5 1241
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S12Abbreviations and Acronyms42ANOVA ¼The Janalysis of varianceBV ¼ bilateral video-assisted thoracic
surgery with contralateral blebsCT ¼ computed tomography
PSP ¼ primary spontaneous pneumothorax
uþcb ¼ unilateral video-assisted thoracic
surgery with contralateral blebsu-cb ¼ unilateral video-assisted thoracic
surgery without contralateral blebsVAS ¼ visual analog scale
VATS ¼ video-assisted thoracic surgerywithout any persuasion. Rejection or acceptance of the contralateral prophy-
lactic VATS was decided solely by the patients and their families.
The study has been approved by the institutional review board, and all
patients signed the informed consent before the operation.
Surgical Technique (Needlescopic VATS)
Surgery was performed in the lateral decubitus position under general
anesthesia using double-lumen endotracheal tube. The lung operated on
was collapsed. A 10-mm camera port was placed at the previous chest
tube wound after thorough sterilization, or through a 1.0-cm incision over
the sixth or seventh intercostal space in the midaxillary line. Two 3-mm
working ports were placed in the third intercostal space in the anterior axil-
lary line and fifth intercostal space in the posterior axillary line. Using
a 10-mm, 30-degree thoracoscopy (Karl Storz GmbH & Co, Tuttlingen,
Germany), the bleb or bulla was identified and fixed using a 3-mm endog-
rasper. Then the 10-mm, 30-degree thoracoscope was discarded and
removed. The 3-mm needlescope was inserted through the 3-mm working
port for viewing. An EndoGIA endoscopic linear stapler (United States
Surgical Corporation, Norwalk, Conn) was set at the previous 10-mm
wound to resect the lesion. In the absence of blebs, the apex of the upper
lobe was resected with the EndoGIA linear stapler with the same proce-
dure.11-14 The specimen was removed through the 10-mm wound. Pleural
abrasions for pleurodesis to prevent recurrence were performed under the
vision of the needlescope using curved ring forceps with a piece of Marlex
mesh (Bard Limited, Crawly, UK) through the 10-mm wound. Finally, the
10-mm, 30-degree thoracoscope was inserted again to check the stapling
line and ensure the entire pleura were rubbed. At the completion of surgery,
warm saline solution was instilled to check for air leaks. Before the lung re-
expansion, a 32F chest tube was placed under the vision of the needlescope.
The puncture sites of 3-mmworking ports were approximated with adhesive
tapes (Steri-Strips; 3M Health Care, Borken, Germany) without suture. The
contralateral lung was operated on with the same procedure.
After the VATS procedure, all patients were sent back to the ward. They
were discharged after chest tube removal. Any discomfort or recurrence was
carefully examined at the outpatient clinic visit. They were questioned by
telephone of their current status (recurrence, scar formation, etc) before
the editing of this paper. Their operative time, blood loss measured by
weighing the gauze, postoperative pain in visual analog scale (VAS)15 on
the first postoperative day, hospital stay in days, complications, recurrence,
and satisfaction with aesthetics were recorded.
Statistical Analysis
The patients were divided into 3 groups: (1) unilateral VATS, without
contralateral blebs/bullae (u-cb); (2) unilateral VATS, with contralateral
bleb/bullae (uþcb); and (3) bilateral VATS, with contralateral blebs/bullae
(BV). Patients were analyzed for their descriptive variables (age at opera-ournal of Thoracic and Cardiovascular Surtion, gender, smoking or not, and body mass index) by reviewing the
medical charts. The differences were compared across the 3 groups of
various surgical interventions using analysis of variance (ANOVA) for
continuous variables and c2 tests for categorical variables. Further analysis
with Scheffe´ post hoc test was planned when the ANOVA showed that there
was a statistical difference between groups. Results are expressed as means
with standard deviations. SPSS for Windows version 12.0 was used for all
statistics.RESULTS
The study ended in June 2008 due to obvious statistical
difference between bilateral and unilateral groups. There
were 35 patients in group u-cb, 35 patients in group uþcb,
and 16 patients in group BV. The gender, average age,
percentage of smokers, and average body mass index in
each group are shown in Table 1 with 95% confidence
limits. There was no significant difference between the
3 groups (P ¼ .983, .792, .960, and .675, respectively).
The operating data of the 3 groups are shown and compared
in Table 2, along with 95% confidence limits. There were no
statistical differences among the 3 groups on follow-up
periods (P ¼ .503). The ANOVA showed that there was
a statistical difference concerning blood loss during opera-
tion; however, further Scheffe´ post hoc analysis showed
no significant differences between groups. The operating
time (minutes) and length of stay of group BV were signif-
icantly longer than those of the other 2 groups (P< .001),
although only 1.3 days longer for the BV group. The postop-
erative pain in VAS was larger in group BV but of no signif-
icant difference. The percentage of contralateral occurrence
for groups u-cb, uþcb, and BV were 2.86, 17.14, and 0, re-
spectively. The percentage for group uþcb was significantly
higher than that of the other 2 groups.
For the entire series, recoveries were uneventful except
for 4, 3, and 2 patients with ipsilateral prolonged air leak
(>7 days) in groups u-cb, uþcb, and BV, respectively. There
were no other complications and no mortality in the entire
series. No recurrence was found on the operated side. All
patients were satisfied with the aesthetics.
Because recurrence of pneumothorax is time-related,
a cumulative incidence curve for recurrence is shown in
Figure 1. After 2 years of follow-up, the number of patients
at risk is 24.DISCUSSION
It has been years since some centers used CT scans to
determine the underlying etiology or detect apical blebs in
cases of PSP.16-18 Since 2006, the CT scan has been imple-
mented in our hospital as a routine examination for PSP.
During a 26-month period, 51 of 86 patients with unilateral
PSP were found to have contralateral blebs/bullae. The
reported rate was 53.5%.7
The sensitivity of the plain chest radiography in detecting
the underlying cause of PSP is 15%,16 and that of the CTgery c May 2010
TABLE 1. Demographic variables of enrolled patients
Enrolled patients u-cb uþcb BV P value
n 35 35 16
Gender (male,%) 85.71 (74.12–97.31) 85.71 (74.12–97.31) 87.50 (76.54–98.46) .983
Age (y) 20.97  2.79 (20.01–21.93) 20.51  2.89 (19.52–21.51) 20.88  3.05 (19.25–22.50) .792
Smoking (%) 25.71 (11.23–40.19) 22.86 (8.95–36.77) 25 (10.65–39.35) .960
BMI (kg/m2) 19.49  0.96 (19.16–19.83) 19.28  1.04 (18.92–19.64) 19.42  1.16 (18.80–20.03) .675
Values in parentheses are 95% confidence intervals. u-cb, Unilateral VATS without contralateral blebs; uþcb, unilateral VATS with contralateral blebs; BV, bilateral VATS with
contralateral blebs; VATS, video-assisted thoracic surgery. *Significant difference from the 2 other groups.
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the etiology of PSP16 and prediction of recurrence.8
In PSP, 70% to 88%7,8,16 of ipsilateral blebs/bullae can be
detected by CT scan, which also demonstrated lesions in the
other lung 53.6%7 to 66%8 of the time. The rate of contralat-
eral occurrence was around 5% to 15%.7,8 However, the rate
became significantly higher (26.7%)7 if CT scans reveal con-
tralateral blebs/bullae. In 2007, Huang and his colleagues10
reported all patients with contralateral recurrence had blebs/
bullae in high-resolution chest CTs of the lung.
According to this, single-stage bilateral VATS may be
beneficial to patients to prevent or preempt subsequent
occurrence on the other side, tubal thoracostomy, hospitali-
zation, anesthesia, and operation.
The surgical indications for PSP are quite definite and
well documented. However, the indications mainly focus
on the current side of attack. There is still no consensus
for what should be done to patients with radiologically
demonstrated contralateral blebs/bullae. In this study, we
compared the benefit and risk between patients undergoing
bilateral VATS and unilateral VATS. Their demographic
data and clinical features are of comparable basis. The oper-
ative time was significantly longer in group BV because
2 similar procedures were performed under 1 single anesthe-
sia. Because the VATS for PSP is a simple procedure, and
the patients were young and physiologically fit, the proce-
dure of bilateral VATS is also considered to be safe.7
The hospital stay was longer in group BV; however, it was
of no clinical significance. The blood loss through Scheffe´
post hoc analysis showed no significant difference among
groups. It is reasonable that the postoperative pain in VASTABLE 2. Clinical features of patients with operating data and long-term
u-cb
Operative time (min) 49.67  4.61 (48.11–51.23) 50.65 
Blood loss (mL) 17.30  10.02 (13.90–20.69) 18.09 
Postoperative pain in VAS 7.40  0.96 (7.08–7.73) 7.62 
LOS (d) 3.51  0.65 (3.29–3.73) 3.53 
Contralateral occurrence (%) 2.86 (0–8.38) 1
Follow-up (mo) 18.05  7.72 (15.44–20.69) 18.15 
Values in parentheses are 95% confidence intervals. u-cb, Unilateral VATS without contra
contralateral blebs; VATS, video-assisted thoracic surgery; VAS, visual analog scale; LOS,
The Journal of Thoracic and Carwas greater in group BV, although our data revealed no
significant difference (P ¼ .300).
All patients who had unilateral and bilateral VATS were
satisfied with the scars and their cosmetic outcomes were
similar.
The most important thing in this study is the comparison
of the rate of contralateral occurrence between patients hav-
ing contralateral VATS or not. Patients who had VATS on
the contralateral blebs/bullae had no recurrence, and those
receiving no VATS on the contralateral blebs/bullae showed
17.14% recurrence (P ¼ .038).
During the recent decade, VATS has almost become
standard procedure for young patients with PSP worldwide.
There is less postoperative pain and smaller scars. Since
2006, our team has started implementing needlescopic
VATS instead of conventional VATS as the standard surgi-
cal treatment for PSP. The 3-mm needlescope and endogras-
per result in fewer neuromuscular injuries, and the scar is
minimal. More importantly, the operative results are compa-
rable to that of conventional VATS.19 The only weak point
of needlescopic VATS is its narrower field of vision and
poorer resolution. This would cause inconvenience and
requires further verification of the lesions during the proce-
dure; that is why a preoperative high-resolution CT scan is
performed for detection and localization of the lung lesion.
Additionally, experienced hands are advised to reduce
technical error.
Before the era of minimally invasive surgery, the surgical
indications for PSP were strict. Open thoracotomy, even
axillary thoracotomy, can cause significant trauma, and
recovery is long. Therefore, surgical intervention would befollow-up
uþcb BV P value
4.59 (49.04–52.25) 102.56  4.63* (100.09–105.03) <.001
6.63 (15.77–20.40) 23.40  6.26 (20.07–26.74) .046
1.10 (7.23–8.00) 7.87  0.88 (7.39–8.34) .300
0.56 (3.33–3.73) 4.80  0.98* (4.06–5.53) <.001
7.14* (4.66–29.63) — .038
8.07 (15.33–20.97) 16.68  9.91 (11.40–21.97) .503
lateral blebs; uþcb, unilateral VATS with contralateral blebs; BV, bilateral VATS with
length of hospital stay. *Significant difference from the 2 other groups.
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FIGURE 1. Cumulative incidence curve for recurrence. u-cb, Unilateral
VATS without contralateral blebs; uþcb, unilateral VATS with contralateral
blebs; BV, bilateral VATS with contralateral blebs; VATS, video-assisted
thoracic surgery.
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become more advanced.We can complete pulmonary proce-
dures through 1 to 3 incisions of only 1-cm length. Not just
the trauma but also the scarring can be made minimal.
Recently, some authors20-22 have suggested early operation
so as to prevent recurrence. Some patients even request the
operation to treat the first attack to have a definite treatment
and therefore obtain a secure state of mind.23 Actually, bilat-
eral surgery for unilateral PSP was advocated by Baronofsky
50 years ago.24
In this study, we noticed that bilateral surgery under the
same anesthesia for patients with unilateral PSP has no in-
creased risk. The pain in VAS is a little greater, but of little
significance. Upon follow-up of 16.68 9.91 months, no re-
currence was found. All patients were satisfied with their
scars. It exempts subsequent hospitalization, anesthesia,
and operation. The most important thing is relief from fear
of recurrence, and a secure state of mind can be obtained.
Besides, the operative procedures and the reasons for inter-
vention in the contralateral lung must be described and ex-
plained in full detail to the patients and informed consent
has to be signed.
As for most studies, the conditions of the populations
would not be absolutely the same. Therefore, comparing
the outcome between the 2 treatment strategies is certainly
not admissible. The authors are merely interested in present-
ing a new therapeutic idea under the aspiration of most
possible surgical feasibility and greatest patient safety.
The main drawback of the present study remains the
number of cases. As already mentioned, the intervention
of the contralateral lung with blebs/bullae is decided solely
by the patients themselves. Under no rationale could we
advise or guide them to receive so-called ‘‘preventive’’
surgery. Therefore, the bilateral cases are limited. Future1244 The Journal of Thoracic and Cardiovascular Surlarge-scale evaluations with longer follow-up periods are
required.
CONCLUSION
Our experience showed that preemptive VATS to the con-
tralateral blebs/bullae in the same operation to the ipsilateral
PSP is beneficial to the patients. Not only are the subsequent
hospitalization, anesthesia, and operation exempted, but also
psychological burden of any unpredictable recurrence could
be relieved.References
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